We conducted a cadaver study to determine the ease of use and functionality of a flexible endoscope holder in thevisualization and repair of orbitalfloor fractures via a transantral approach. Four fresh cadaver heads were dissected through a sublabial antrotomy incision with a 30°e ndoscope attached to a flexible holder. An implant was placed to restore the normalanatomy. With the useof this exclusive endoscopic approach, all orbital floor fractures were identified in their entirety and completely reduced with alloplastic material. We conclude that the flexible endoscope holder provides clearer visualization, greater instrument mobility, and an overall superior dissection and placement of implants in the endoscopic repair of orbitalfloorfractures.
Introduction
Over the past decade, endoscopic surgical approaches have become more widely accepted as an alternative to externa l approaches in all facetsof head and neck surgery. Endoscopic techniques for the repair of orbital, frontal sinus, mandibular, and m idface fractures have all been described. 1 Orbital floor fractures have historically been repaired through sub ciliary or transconjunctival incisions, but these approaches are associated with a number of complications. 1, 2 As a result, interest in endoscopic approaches has increased. 1·6 We believe that using a flexible endoscope holder for orbital repair via a sublabial transantral approach improves visualization, instrument mobility, and the overall ease of dissection. Use of the holder provides the surgeon much greater bimanual dexterity and stable visualization of the orbital floor. And, of course, use of the holder obviates the need for an assistant to hold the endoscope.
Materials and methods
A standard 30°endoscope was used in this cadaveric dissection. (Any degree endoscope can be attached to the holder.) We used a Mitaka Point Setter (Mitaka USA; Park City, Utah) as our flexible endoscope holder. The Point Setter device has been approved by the federal Food and Drug Administration. It acts as a surgeon's "third arm and hand" in that it holds an endoscope firmly," The arm portion, which operates under nitrogen pressure, can be moved and locked by pressing one switch. Arnholt and Mair previously demonstrated the greater accuracy and precision of nitrogen-powered arms compared with flexible tension arrns.f The alloplastic material used for the repair of the orbital floor was a 50 x 76 x 1.5-mm Medpor sur gical implant (Porex Surgical; Newnan, Ga.)
Four fresh cadaveric heads (8 orbital floors) were dissected .Two orbital floors were dissected without the use of the endoscope holder; instead, one surgeon held th e endoscope while the other performed the procedure. The remaining 6 orbital floors were dissected with the aid of the endoscope holder. Blowout fractures were created prior to the dissection by applying force with a mallet to the cylindrical handle of an osteotome that was placed directly on the cadaveric eye.A sublabial incision was made bilaterally, and the periosteal elevator was used to dissect down to the anterior maxillary wall. An approximate 2.0 x 1.5-cm antrotomy was made with a 3-mm osteotome and mallet.
A 30°endoscope wasplaced by the nonoperating surgeon for the 2orbital floorswhere the holder was not used. For the 6 orbital floors where the endoscope holder was used, the operating surgeon placed the endoscope in the desired location himself and locked the scope into place (figure 1). The extent of the fracture was evaluated, the infraorbital vessels were identified, and the periosteum was carefully dissected and reduced until an adequate shelf of bone could be visualized (figure 2, A).
Once a complete dissection was carried out, a piece of Medpor was fashioned to an approximate size that would adequately reduce the orbital floor contents; the Medpor was successfullyplaced in all cases (figure 2, B). Medpor was used because it is the authors' implant preference for orbital floor reduction, but other materials-autologous bone, Silastic, and a myriad of other implants-may be used.
Results
AilS orbital floor fractures were reduced and implanted with alloplastic material under direct visualization. The infraorbital nerve and vessels were visualized in all cases.
The most significant finding of thi s study was the increased maneuverability afforded to the operating surgeon with the use of the endoscope holder. When the endoscope holder was used, the operating surgeon did not have to adjust his hands to accommodate the placement of the endoscope. For those cases when the endoscope holder was not used, the operating surgeon was forced to make more cumbersome hand adjustments in order to accommodate the hand position of the nonoperating surgeon who was holding the endoscope.
We also observed that the endoscope holder provided a more stable image of the orbital floor throughout the dissection. It is difficult for a human assistant operating an endoscope to maintain a stationary image throughout the procedure. In most dissections, the holder did not have to be moved; even in those instances when a better vantage point was needed, the operating surgeon would only have to use one hand to make the small adjustment. Overall , both the operating and nonoperating surgeons concluded that the endoscope holder provided better visibility and an easier dissection and placement of alloplastic material compared with a handheld endoscope.
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Discussion
Orbital floo r fracture is one of th e more com mo n injuries seen in facial tr auma. Eighteen percent of all facial fractures involve the orbit, and 90% of tho se involve th e orb ital floor,"
There is conside rable con troversy concern ing the indications and timing for repairing an orbital floor fractur e."The purpose of this study was not to compare the advantage s of surgic al versus nonsurgical treatm ent , but rath er to determine if the op erative technique could be improved when endoscopic surgery is the chosen treatm ent. As mentioned, orbital floor fractures have historically been repaired through subcilia ry or transconjunctival incisions. These approaches provide relatively quick and simple access to the orbital rim and floor. However, the disadvantages of these approaches include in adequate posterior floor visualization in cases oflarge floor fractures and complications such as ectro pion, entropion, lacrim al injury, corneal abr asion , granuloma form ation, seroma formation and, in th e case of th e subciliary approac h, a visible scar.P Th e popularity of endoscopic approaches to sinus surgery has led to interest in using endoscopy for th e treatm ent of facial tr auma.l" Saunders et al describ ed th e first endoscopically assisted approach in 1997 when they carried out a cadaver and clinical study.' The y used an endoscope for visualization via a sublabial antrotomy approach to aid in th e extern al placement of titanium mesh. Their findings indicated th at endoscopic orbital floor exploration allowsfor precisedetermination of the fracture size and aids in implant placement, particularly in posterior shelf fractures . Iked a et al described an endoscopic endonasal technique for reduction with a balloon cath eter," Th e drawbacks to this approach included the development of enophthalmos and diplopia in several patient s after th e balloon was deflated and a failure to recognize th e posterior extent of th e fracture in 2 patients, which resulted in persistent diplop ia.
Chen and Chen were th e first to carry out tran santral floor repairs without an externa l excision.' The y mod i- clinical study in which orbital floor fractures were repaired endoscopically through a sublabial antrotomy incision." Repairs were successfully achieved in 16 of 16 cadaveric orb its and in 9 of 10 patients. The stated advantages of using th e endoscopic approach in this study included mo re accura te visualization, minimal externa l incisions , and less soft-tissue dissection. The disadvant ages included a moderately difficult learning cur ve, poor depth perception, and the need for an assistant surgeon to hold the endoscope. We believe that the endoscope holder provides for easier dissection, smoother manipulation, and improved visibility compared with the techniques described by Chen and Chen " and Strong et a1. 6 Precise positioning without drift and th e lack of need for an assistant are addition al advantages. We have used -the Point Setter endo scopic holder at our institution for endoscopic approaches to the pituitary gland, skull base, maxillary sinus, and orbital floor. On e dr awback to the use of the endoscope holder is its relatively high cost. This m ay preclude widespread use for the time being,but as minimally invasiveprocedures,such as those at the skull base, becom e more common, th e use of endoscope holders will likely become mo re popular. We believe th at our cadaver study demonstrates th at the endoscope holder is a useful aid for facilitatin g an endoscopic approach to orbital floor fracture s.
